Although it requires further confirmation by finding a high level of circulat ing gastrin, the diagnostic value of gastric analysis using certain criteria has been stressed for differentiating the Zollinger-Ellison syndrome from ordinary peptic ulcer (Marks et al. 1961; Segal 1965 ; Aoyagi and Summerskill 1966; Ruppert et al. 1967; Zollinger and Moore 1968) . However, it has been pointed out that some of these criteria sometimes give false positive results in patients with duodenal ulcer (Kaye et al. 1970) , as well as false negative results in patients with the Zollinger-Ellison syndrome (Lewin et al. 1973 ). The present study concerns an examination of these criteria in cases not only of duodenal ulcer, but also of gastric ulcer and endoscopically normal gastric mucosa, with particular reference to the diagnosis of the Zollinger-Ellison syndrome.
METHODS
Subjects. All cases were examined endoscopically as well as radiologically and divided into three distinct groups. They were 235 cases of endoscopically normal gastric mucosa without any upper gastrointestinal abnormalities, 83 cases of active gastric ulcer and 75 cases of active duodenal ulcer. The absence of anemia, electrolyte imbalance and other abnormalities which may influence gastric secretion was confirmed in all these cases. 
RESULTS
The present study deals with the following five criteria recommended for the diagnosis of the Zollinger-Ellison syndrome : namely, basal secretion volume (BSV), basal acid output (BAO), maximal acid output (MAO), ratio of basal to maximal acid output (BAO/MAO), and ratio of basal to stimulated acid concentration (BAC/MAC). Fig. 1 shows percentages of positive cases on different diagnostic criteria of BSV in the three groups. The asterisk represents the percentage on the criterion, BSV>100 ml/hr, which has been proposed by Zollinger and Moore (1968) . When this criterion was employed, false positive results were obtained in 31.5% of the cases of endoscopically normal gastric mucosa, in 39.8% of the gastric ulcer patients, and in 66.7% of the duodenal ulcer patients, respectively. criterion, BAO>20 mEq/hr (Segal 1965) , was used, the false positive results diminished to 0.4%, 0%, and 2.6%, respectively. The recommended criterion, MAO>60 mEq/hr (Segal 1965) , was found to be so strict that none of our cases studied exceeded this figure, as shown in Fig. 3 . Results on BAO/MAO were treated in the same way and illustrated in Fig . 4 . False positive cases on the recommended criterion, BAO/MAO>0.6 (Marks et al . 1961) , were seen in 14.1% of the cases of endoscopically normal gastric mucosa , in 4.8% of the gastric ulcer patients, and in 5.3% of the duodenal ulcer patients . Fig. 5 shows that the highest false positive result of 34.7% was obtained in the duodenal ulcer patients on the criterion of BAC/MAC>0.6 recommended by Ruppert et al. (1967) . In Fig. 6 , the cases in each group are classified according to the number of criteria fulfilled. Here, BAO>20 mEq/hr was adopted as the recommended criterion instead of BAO>15 InEq/hr. It is shown that none of our cases fulfilled all of the five recommended criteria. One out of 75 duodenal ulcer patients (2%) and 1 out of 235 cases of endoscopically normal gastric mucosa (0.4%) fulfilled 4 recommended criteria but MAO>60 mEq/hr. 3 recommended criteria were ful filled in 14 cases of endoscopically normal gastric mucosa (6%), in 1 duodenal ulcer patient (1%), and 4 gastric ulcer patients (4%). DISCUSSION Kaye et al. (1970) expressed the view concerning the diagnostic value of gastric analysis that none of the criteria currently used for the diagnosis of the Zollinger-Ellison syndrome is entirely reliable in the differentiation of this syndrome from ordinary duodenal ulcer because of the overlap. They examined 3 criteria; namely, basal acid output>15 mEq/hr (Aoyagi and Summerskill 1966) , ratio of basal to stimulated acid output>0.6 (Marks et al. 1961) , and ratio of basal to stimulated acid concentration>0.6 (Ruppert et al. 1967 ).
In the present study 2 other criteria, namely basal secretion volume> 100 ml/ hr (Zollinger and Moore 1968) and maximal acid output>60 mEq/hr (Segal 1965) were examined further, and the effect of changing values of these criteria was also studied. It should be also mentioned that cases of endoscopically normal gastric mucosa were tested in this study in addition to patients with gastric ulcer and duodenal ulcer for comparison.
The incidence of false positive results for 3 criteria (BAO>15 mEq/hr, BAO/ MAO>0.6, BAC/MAC>0.6) obtained in the present cases of duodenal ulcer seems to be somewhat higher than that reported by Kaye et al. (1970) and Lewin et al. (1973) . A high incidence of false positive results was also obtained for the criterion, BSV>100 ml/hr. Therefore these criteria could not be regarded as strict enough for the differentiation of duodenal ulcer and the Zollinger-Ellison syndrome. Necessary changes for these criteria in order to exclude duodenal ulcer from the Zollinger-Ellison syndrome would be BAO>25 mEq/hr, BAO/MAO>0.7, BAC/MAC>1.0 and BSV>350 ml/hr according to the results obtained in the present study. Although the proposition of BAC/MAC> 1.0 seems to be problema tic, these figures exclude most cases of duodenal ulcer reported by Kaye et al. (1970) .
However, the situation is quite different as to MAO. The criterion, MAO>60 mEq/hr, was not fulfilled by all of our cases. Only 1 case out of the 235 cases of endoscopically normal gastric mucosa and 1 case out of 75 duodenal ulcer patients exceeded-40 mEq/hr of MAO, but none of the gastric ulcer patients did in this study. However, the change of this criterion is not practical, since several duodenal ulcer patients reported by Kaye et al. (1970) secreted more than 60 mEq/ hr of acid after the maximal stimulation. It should be mentioned in this regard that there would be some variation in MAO depending on race, sex, age, etc.
It is interesting to see how patients with the Zollinger-Ellison syndrome fulfill these newly proposed criteria, but it is clear that the application of our new criteria would increase the incidence of false negative results. Nevertheless, the new criteria will provide a strong support to establish the diagnosis of the Zollinger Ellison syndrome, especially when radioimmunoassay of gastrin is not available. Furthermore, as shown in Fig. 6 , the diagnostic value of gastric analysis will obviously be increased when several criteria are combined together for the judgement, as already pointed out (Lewin et al. 1973 ).
It has been reported that basal acid secretion can vary widely in some patients with the Zollinger-Ellison syndrome (Winship and Ellison 1967) . This corresponds to the variability of blood gastrin level in some of patients with this syndrome (Thompson et al. 1972 ). Therefore, repeated gastric analysis will be required sometimes to confirm the diagnosis. In other words, even a positive result for any one of the five criteria proposed here should indicate the necessity for further examination. However, because of the false positive results observed in the cases of endoscopically normal gastric mucosa and in the gastric ulcer patients, it should be mentioned that the diagnostic value of the proposed criterion, BAO/ MAO>0.7, is to be limited to hypersecretors.
